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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing an optical fiber, capable of realizing the 
additional loss reduction of the optical fiber. 
SOLUTION: This method for producing an optical fiber 
comprises (s1) heating and drawing an optical fiber base 
material comprising an amorphous solid material having a 
TC as a temperature giving a viscosity of 1014dPa.s and 
subsequently (s2) heating the produced intermediate 
optical fiber having a virtual temperature TF0 at a 
temperature T satisfying the inequality: TC<T< TF0 to 
lower the virtual temperature of the optical fiber. 
Thereby, the Rayleigh scattering (light scattering in the 
visible light region) strength of the optical fiber due to 
the fluctuation of the density can be reduced to lower 
the loss of light 



WW3 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



http:// wwwl .ipdl jpo.go jp/PA1 /result/detail/main/wAAAa241 74DA41 00251 27P1 .htr 2001/1 2/25 




(19)B#H#fFJf (JP) (12)^H#^ : -i^$g (A) (11)# 





#M^P10-25127 

(43)£JBB ¥j£10*P (1998) 1R27B 



(51) Int. CI. 6 ^SUiS^f /T^a#-^- FI W^^Jt 

C 0 3 B 37/027 C 0 3 B 37/027 Z 

G 0 2 B 6/00 3 5 6 G 0 2 B 6/00 3 5 6 A 



wgmm m^m^m ol t£ 7 h) 



(21) fcB®#-Sf - 175164 


(71) tBlPA 


000004226 












(22)MPB ¥fi£8^ (1996) 7/I4B 




mjm%\fe%.mmm—T @ i9#2-*§ 






(72)%BJ# 










AA^fffeKftSr^ J £ 19#2-S§- 


B*« 












(72) mmm 


mu mm 








&&U&m\£\?amfe3 i H 19#2-J§- 














(74)f^lA 


• 




(54) mw<D&m %-77in<mw(k 



(57) mm: 

mm: K77^n<Dtz%tz&ffim^t*'m.v%z> 
um&wa i&m& i o 1 4 d p a • s tte&mmfrT 

1) > ^r^77-fA*^Tc ^T<T,o^^.MSTT 

in^T'S (s2) Z.£\Z&K). Jt7 7^ noiwmm.* 



( S8 I ) 



1 4 



$G37fc?7-i'A£Tc£T<TF0 



COD 



s1 



s2 




(2) 



10-25127 



im&mi ] tta»* 1 o 1 4 d p a • s tfczmmn 
t* (Tc ^t 2 <t. <t P o) T-imm-T&fmmjM 



[0 0 0 1] 
[0 0 0 2] 

v>m$mmz, w^m^^m^^s^z^^mmm 

[0 0 0 3] tfck ^^r-r/^^^fkfc^fe^) 

£*<...= (8 7t a /3 A' ) 
TfBfcK$*T.-5 (D.A.Pinnow et.al., Appl. Phys. Lett. , 
Vol. 22, p. 527 #Jfg) „ 

[0006] ^xitsBt^mm^^ita-nzmitv 

tmizMifct&ffimtfemznzo ^mzA. mmm 
\m&\z&-oT— mwz®:$iz>b<Di:}tu<. tm*m 

izm^wmspmmz K>&z>mmT*<Dm&M\z&-Di:m. 

[0 0 0 7] Z.Z\T\ Tf Sr^-S^^l/iT^T 
*Ko Tf tetf^T.ilSrMWgc (T,^) 04>rC^n 

-So iaiiw^-rd;^.c^^©^ 

P. 4 7#J$) . S.S^XCOJteSdU 0 13 d P a • s 

tfczim (Tf- ttiBrefoztztiT^z. 



0. 2dB/km^> r ^^llWKIW:jiLT^-5 

[0 0 0 4]-*, Ky7^KV>Wzmi-%:®5£?Z>fo 
-^Wtimnffim. (KayleighffcSL) £ 

«i>5rr-5^i^.~^&fc©T!;g>-5fc«£>, 

[0 0 0 5] 

#©RayleighfcSL3£gf£, ±tC^M6^r3j;^TSfe 

^SSe^Cck-SRayleighmcDiS^a 
n£ffl#rS& pS5H£)fe£jeSt Kt (Tf ) 

tf ^iKSM^t-r-st, 



n" p 2 Kt (Tf ) Tf (1) 

[0008] mmmm^i^i^mmt$mmz^-DT 

[0 0 0 9] S3&*r7X©4§-8\ Tf tfiS©$f& 

[0 0 10] L^U gjfi, Agarwal "MiS^^X© 

•52?fe£:jl^LTt/*<E> (A.Agarwal et. al. , J. Non-crys 
t. Solids, 185, 1995, p. 191 #JR0 . ^-nfdck-Sts 
1 . 4mm0^*770*«il!a^i' h;KC^ 
2 2 6 0 cm-'#jg£)tf— ;7feM£i/ 2 <h*3< 
<h, Tf t©H«Wa, 

v 2 = 2228.64+ (43809. 21/Tf ) (2) 

fc*Stt«. ^tTF t^MUT^-5ui:«LTl^ (J.C.Mi 

[0 0 11] m&ftz J; 0 , Tf fi±l 5*COirfST^ kkelsen Jr. and F. L. Galeener, J. Non-Cryst. Sol ids. 
SlfcnStLTtiS. *fc. Mikkelsen "Sfi^^T. 3 7, 1 98 0, p. 7 1~8 4#D 

h^06 0 6 cm" 1 <D\±-9<Dmm 50 .if— i?ZWt$-Z>Z£\Z£r>ThT, <Dm&£S]ffi.1:& 





[0 0 121BP-6, M 2 \ZBT£. O fC, 440cm'# 

log 10 A=- ( 1.778X1 0" J /Ti ) -0.5108 

[0013] zn$(D&?fcftyemjmzm^z>£. 

[0 0 14] Tf %mm\Z&^T^ik2l£Z>Mh%& 
■£tlT^Z>, Ritland ,46 0 ord^^LTt 

ttttmiP?*** 5 2 o*ct?i 0 0P#P^M&U/i£: 



(3) 4WP10-2 5 127 

4 

6 0 6 cm"' tf-^3£K£ 
(3) 



10 



k g ■ 



#2.51X1 0 3 kg • rn S #>$2.52X 1 0 



*7XMSO$ff. ftffligiSBfifT, P- 4 6# 
M) . Ztl\ZfcMM]g<Dlgrf (6 0 Ot^e. 5 2 0t) 

<5o ) o 

[0015] -m\z, mm<D&r£i:b\z-i&mfr*i%< 



;%mko)tj'y7,\z-D^TTt z^it2-&fz.m\zm£& 

1 og7?=A+B/ (T-To 

p. 6 3 8#Rg) „ 
[0 0 19] migMO-fV?*- A«Tf -g^SS! 

10' ~1 0 7 dPa • smS03teStc:?5:-5Tir..^l? 

[0020] z\<Dfimmmo±m3~ /vv^^yy^ 
nmsztmrr z>m&\z-$.mi\zm-f ^mrz 

AcDRayleighfSSl^g^ A^Wtf^CD-^ncfc D 

&z.t&imrr -5c u^L-^e., ass, ft^r-fA*© 

[0 0 2 1] #fgnj©l#J,;£, ft^T-fA*©*^!-^ 
^rrSF'gHKlSHlf^-SRayleighSgL 0W£^t© 

ZL ii\Z$)%>o 
[0 0 2 2] 



[0 0 16] Tf tRayleigh«CiL^S<i:CC»P^f^ >VV 
7<DW£ft9Z\Z&^Ty}t>fr\Z-£tlT^Z>o m&^> 

p. 135 #M) o 
[0 0 17] Sfe, ^PSfiTf 
Rayleighffc£L#£[CTF • (D&TlZikM LTT^-5 d 

£r?ffigL No. 3, 1 9 9 6, p. 1 06 2#D., £ 

SWira^LT^-T-St, Ifeyleighm^jWSfF-r-S 
£<h£^Ui G±/H ffii^ 1 995^«i^llf 



[0018] £z\z&. ytyr^/^mB^iz^T. 
%y 7^ /mtm&frzmmz3\%mztixm.8)-znz> 

%>W@5&T:3bZ>. Fulcher (Z>5£ 
) (4) 

[0 0 2 3] ^ ffiSt, ff^nTt,^SM©i^5l#t' 
&r>*f%Jt77'(rt$:VmtZ> (si), d<D4T B m7 

-rn^Tc <7<T,*tz&mmTxmmm\s (s 

2) , ^(D^BiaSTF SrT. ^Tf <Tfo^:SM('^ 
[0 0 2 4] Mfi^tTc iO{£^t«jt 

numfi^B^^TsCDm^. m3mmzmz&(2) \z 

[0 0 2 5] WL. Tc WU i^^S^fCcfcO^T? 
>V7*y>7. mitmiS, P- 6 3fD „ 

[0026] MT£vrz.mmnz&K). mm^.<D%y 7 
<i rt&immtimmmizit^-cigrF-rzo rzt, 

^(1) {3^-Oayleighm^Sr3:/jNS<^:D, 



3» SSdMS^{5i:ii^©T, l^iaPtP B l&S<^n,^-5 





(4) 



#H8¥ 10-25127 



«2, (Ti -t) <Dmw}^<fcy. «fco<svHE8sa 

#^^>t> m^t*# 6*1X^-5 (F. 

Harawa i& ST'i^lft^^f^B, J 7 2 - C - 
I, 1 9 8 9, p. 16 7#M) *«, £ffl*M2!afc«k 

So 

[0 0 2 7] ffi»l,fcj&®att, »5I#©»*K 

0 5 \Zmt «fc -5 £&tMW>£c!)4£(, **fefd> e. &-5^-7 1 
±fc«R©Sft 2 £#PRK3aR 3 U * 

7-f A4 £&?U©3id£ 2 K3tfUT3S5Kj&v>fc© 



[0 0 2 8] 

[0 0 2 9] [fg 1 (DmmWm V ADffiTft*£n 

(Ni 8 0 X, 0 2 2 0 %) T. /^©MaQfctfBtfSI 

10 Z.<J)*fy~/MZs 5 1 4 nmCDU— tf— 7t (4 OmW) 
£$IStU RayleighfgL£tg£$J;£Ufco SlKJESffl. 

[0 0 3 0] 

«1] 



oastt 










CC) 


(h) 




mi (cm" 1 ) 


^fiatsflc cc) 


850 


100 


LOO 


2256.5 


1299 


950 


70 


a 93 


2261.3 


1068 


1050 


48 


0.85 


2262.2 


1032 




0 


LO 


2255.7 


1288 



Rayleighm^itfS'JLfct;^ 8 5 OTCT^Lfcfe 

©sit. ^^Mi-it^rmoM^wj^n/io 

2 6 0cm" 1 #ifilimi> tf-7 ©fi:fite, 8 5 0 *CT 

#ysut*>©£i&^ m^)v^-m\z^y h urc ^ 

(2) Kfifrs-OftHUfcTr ^l(C#-t±T^Ufco 
[0 03 1] 9 5 0t:T7<O*«DagWMEB8aa»*9 5 0 

«e>-^*o, ■zzizgmfflmmtzzuz&v. mm 
mmizm^vfz z tan?*s. 8 5 ot:T!©fi»$yi^© 

[0 0 3 2] Stl*i6W6*^«k5^, ^Hl^bfc 

•So 



[0033] &&2(D$m<mmi *-#>n-h$n 

tesmdtyr^ n W : 53S#^7., 7 5;/ F : 7 

T> i^OSgTl 0 ONrdfSlf^iU^ 1 0 ot:/ 

aesu 6 0 6 cm- 1 csm-str— ^©^^s^ 

A 4 0^CB^$&, Hfi^^Sfi^^ofe^T-f/tO 

\z&n&^&mm$mz&-?-zmfe.vrz~ £*i£© 

*8***2JSR-r. Jfctfc©&«>, *@hirfcfr'3ffi 

[0 034] 
[*2] 




(5) 







B 




(°C) 


Cc) 




(dPa • a) 




1230 


0.92 


— 




1410 OTpQ) 


1,00 




1200 


1210 


0. 90 


11 Q 


1100 


1100 


0.82 


io 12 - 7 


1050 


1050 


0. 7S 


10 13.1 


1000 


1020 


0.77 


10 13.4 


950 


1110 


0.82 


l0 13.7 


900 


1240 


0. 93 


10 13.9 


S50 


1400 


1.03 


10 UO 




0-25127 



8 



#Lfc^tdtiS^T^So 1&mn 0"dPa • 

[0 0 3 5] uOdtH ^SsO^^SfiTClitCJ; 



[oo36] [^3 ommmm HM&mmz 5 mm 

[0 0 3 7] 
[*3] 





fifflfiKT f 


B 




(X) 


CC) 




(dPa • s) 


1200 


1410 ("Tpg) 
1230 


1. 00 
D.91 


10 lL9 


1100 


1190 


0.86 


10 117 


1050 


1220 


0.89 


10 111 


1000 


1310 


a 95 


10 114 


950 


1370 


0. 98 


10 117 


900 


1390 


L 00 


10 11 9 


850 


1410 


L03 


10 1U 



^r^cDmummm^^u, no oxzutomm. 
no ox:&Ji(D&u<Dmm-w£. mms-tt 

MX-liT* (Tc ^T 2 <T. <Tr») 1?^ 
[0 0 3 8] 

£-r, mi%<Dmi<D&5mz£r)tpmyt7 7'(rt$:im 

u w&mytyr^n^ towio H dPa • s 



ckt3T^SSe»^ct-5RayleightitgL5^g!^$ < T 
[0MOffi¥75:fiBJ] 

[01] tf^^^Og&B^ 

[02] 5$*7^cd7-7>7^ h/Mz>— ^tj^-ria 

[03] #^X©&^©MSfe#&£^r#fc£:0 

[04] imw<m.7 7 ^ wmmDm^^cttm 
0 

[05] i&»fCDteJi:©— #J£^-T0 

[^©ift^] 

i<7 /to 



(6) 



0 



[HI] [02] 




0 500 1000 1500 




